The square root of 2 is irrational.
• The sum of the degrees of the angles in a triangle is 180.
• In a right triangle the side lengths are related to the angles. In particular if the two non-right angles are the same you have an isosceles triangle.
Use these facts to fill in the missing lengths: CF, FA, EF, EB and EA in the following picture.
You have now shown that triangle AFE is a right isosceles triangle. Find the contradiction.
PROOFS BY PUZZLE
For each problem in this section, you are given a theorem and puzzle pieces. The goal is to arrange the puzzle pieces in some fashion to prove the theorem. Here is an example (my picture has no explanation, but please explain why your pictures are proofs when you solve the subsequent problems!)
• Question: Prove that 3 2 + 4 2 = 5 2 using the following puzzle pieces:
• Solution:
(1) The triangular number t n is defined as
Prove that t n = n(n + 1)/2 given the following puzzle pieces:
(2) Prove that the sum of the first n odd numbers 1 + 3 + · · · + (2n 1) = n 2 using the following puzzle pieces:
Draw separate pictures for n = 2, n = 3, and n = 4 then explain how exactly to generalize for any number n.
(3) In this problem, we prove the same theorem as in problem 2 using different puzzle pieces. Prove that the sum of the first n odd numbers 1 + 3 + · · · + (2n 1) = n 2 using the following puzzle pieces:
6 (4) In this problem you will prove two related identities.
• Prove that 3t n + t n 1 = t 2n using the following puzzle pieces:
• Prove that 3t n + t n+1 = t 2n+1 using the following puzzle pieces:
(5) (Challenge) The goal is to prove the identity t 2 (n 1) + t 2 n = t n 2 .
• Prove that t 2 1 + t 2 2 = t 2 2 using the following puzzle pieces:
• Find your own puzzle pieces to prove that t 2 2 + t 2 3 = t 3 2 = t 9 and explain how to generalize this to any number n.
(6) Prove the Pythagorean theorem using the following puzzle pieces:
Hint: You should draw a big square (with side-length a + b) in two different ways
where F n is the n th Fibonacci number using the following puzzle pieces:
Draw separate pictures for n = 1, n = 2, n = 3 and n = 4 then explain how exactly to generalize for any number n.
EVALUATE THE INFINITE SUMS!
(1) Evaluate the infinite sum (1) Hints: Figure out the length and width of this rectangle. Now you can write the area as either length times width or as the sum of the areas of the inside pieces.
